www.eurasianjvetsci.org

RESEARCH ARTICLE

Comparison of reverse-transcriptase polymerase chain reaction (RT-PCR) and rapid
test for the detection of bovine rotavirus and bovine coronavirus in anatolian water
buffaloes

Oya Bulut!, Giilsah Uyunmaz Sakli?, Mustafa Hasoksiiz3, Irmak Dik!*, Hasan Hiiseyin Hadimli*, Mustafa Hitit®

Selcuk University, Veterinary Faculty, Department of Virology, Konya, Turkey
*Veterinary Control Central Research Institute, Ankara, Turkey
3Istanbul University Cerrahpasa, Veterinary Faculty, Department of Virology, Istanbul, Turkey
*Selcuk University, Veterinary Faculty, Department of Microbiology, Konya, Turkey
SKastamonu University, Veterinary Faculty, Department of Genetics, Kastamonu, Turkey

Received:24.03.2020, Accepted: 15.06.2020
*irmakdik@selcuk.edu.tr

Anadolu mandalarinda bovine rotavirus ve bovine coronavirus tespitinde revers-
transkriptaz polimeraz zincir reaksiyonu (RT-PCR) ve hizli testin karsilastirilmasi

Eurasian J Vet Sci, 2020, 36, 3, 159-165
DOI: 10.15312/Eurasian]VetSci.2020.273

0z

Amag: Coronaviruslar ve Rotaviruslar, Tirkiye’de ve Diinya’da hay-
van ve insan sagligini tehdit eden dnemli virolojik etkenlerdir. Sigir-
larda goriilen Bovine Rotavirus (BRV) ve Bovine Coronavirus (BCoV)
onemli ekonomik kayiplara yol agmaktadir. Bu ¢alismada sigirlar ile
ayni ciftlikte bulunan Anadolu mandalarinda BRV ve BCoV varliginin
teshis edilmesi amaglanmistir. Bu amagla iki virusun varligi Revers
Transkriptaz Polimeraz Zincir Reaksiyonu (RT-PCR) ve BRV-BCoV
hizl testi ile tespit edildi. Bu iki testin sensitivite ve spesifite oran-
lar1 karsilastirildi.

Gere¢ ve Yontem: Bu calismada Afyonkarahisar bolgesindeki si-
gir ciftliklerinde bulunan 230 adet Anadolu mandasi klinik olarak
degerlendirildi. Yirmi yedi adet klinik belirti (zayiflik, dehidrasyon,
kusma, sulu kivam ve sar1 renkli digki) gosteren mandadan gaita nu-
muneleri toplandi. Gaita numuneleri BRV ve BCoV yoniinden Hizli
test ve RT-PCR ile degerlendirildi. Belirtilen analizler, kullanilan tica-
ri kitlerin prosediiriine uygun olarak gergeklestirildi.

Bulgular: RT-PCR sonucunda %22.2 (27/6) BRV ve % 3.7 (27/1)
oraninda BCoV pozitiflik tespit edilirken, Rota-Corona Hizl test-
le tiim numuneler negatif belirlendi. Her iki etken i¢in rapid testin
RT-PCR ile karsilastirildiginda sensitivite ve spesifitesi sirayla %0
ve %100 olarak belirlendi. Ayrica analiz edilen 6rneklerde istatis-
tiki olarak BRV pozitiflik orani, BCoV’a gore daha énemli bulundu
(p<0,05).

Oneri: Sonug olarak rapid test sensitivitesinin diisiik ¢ikmasl, ente-
rik enfeksiyonlarin seyri boyunca sagilan virus miktarindaki degisik-
lige bagl olabilir.

Anahtar kelimeler: Anadolu mandasi, bovine coronavirus, bovine
rotavirus, BRV, BCoV hizli test, RT-PCR
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Abstract

Aim: Coronaviruses and Rotaviruses are important virologic factors
for both animal and human health in Turkey and the world. Bovi-
ne Rotavirus (BRV) and Bovine Coronavirus (BCoV) in cattle cause
significant economic losses. The aim of this study was to determine
the presence of BRV and BCoV in Anatolian buffaloes which were on
the same farms with cattle. For this purpose, presence of these two
viruses were investigated by Reverse Transcriptase Polymerase Cha-
in Reaction (RT-PCR) and BRV-BCoV Rapid tests and sensitivity and
specificity ratios of these two tests were compared.

Materials and Methods: In this study, 230 Anatolian buffaloes were
clinically evaluated in cattle farms in Afyonkarahisar region. Fecal
samples were collected from 27 buffaloes which had clinical signs
(weakness, dehydration, vomiting, watery consistency and yellow
stool). The fecal samples were evaluated by Rapid Test and RT-PCR
for Bovine Rotavirus and Bovine Coronavirus. The analyzes were
performed according to the procedure of the commercial RT-PCR
and rapid kits.

Results: The RT-PCR results were positive as 22.2% (6/27) for BRV
and 3.7% (1/27 27 /1) for BcoV while Rota-Corona Rapid test results
were negative in all samples. When compared with RT-PCR results
for both viruses, the rapid test sensitivity and specificity was deter-
mined as 0% and 100%, respectively. In addition, positive rates of
BRV was statistically important as BCoV rate in analyzed samples
(p<0,05).

Conclusion: In conclusion, low sensitivity of rapid test may be due
to the change in the amount of virus scattered throughout the course
of enteric infections.

Keywords: Anatolian water buffaloes, bovine coronavirus, bovine
rotavirus, BRV, BCoV rapid test, RT-PCR
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Introduction

Rotaviruses comprise a genus within the family Reoviridae.
A rotavirus is a non-enveloped icosahedral virus with three
protein layers that encapsidate 11 segments of the double-
stranded (ds) RNA genome (Raming 2004). Different polyme-
rase chain reaction (PCR) techniques (real-time PCR [qPCR],
conventional PCR, nested PCR, and multiplex PCR) are used
for diagnosis of Bovine Rotavirus (BRV) (Gentsch et al 1992,
Min et al 2006).In animal models, rotaviruses have also been
documented to spread beyond the intestine after oral infecti-
on (Raming 2004). Through the feces of the infected animals,
a high level of viral particles (approximately 10! particle/g)
is shed into the surrounding area (Murphy et al 1999). Rota-
virus diarrhea has been attributed to several different mec-
hanisms, including malabsorption secondary to enterocyte
destruction, virus-encoded toxin, stimulation of the enteric
nervous system (ENS), and villus ischemia (Raming 2004).
Reverse transcriptase (RT)-PCR is a method frequently used
in recent years to provide the necessary products (amplicon)
for molecular diagnostic and direct analytical studies using
type-specific primers against different types of virus.

Bovine Coronavirus is a member of the family Coronaviridae,
within the order Nidovirales(De Vries et al 1997). It is enve-
loped and possesses a single-stranded, non-segmented RNA
genome of positive polarity (Belouzard et al 2012). Cattle
usually become infected orally from feed and water contami-
nated with infected feces (Hasoksuz et al 2005, Gomez and
Weese 2017). Severe infections can lead to diarrhea, dehy-
dration, acidosis, hypoglycemia, and death due resulting
from acute shock and cardiac insuffiency (Clark 1993).

The purposes of this study were to determine the presence of
BRV and BCoV in Anatolian buffaloes in the Afyonkarahisar
region by using RT-PCR and rapid test, and also to evaluate
and compare the sensitivities and specificities of these two
methods.

Material and Methods

Two-hundred thirty Anatolian buffaloes were clinically chec-
ked on cattle farms and the surrounding enviorment in the
Afyonkarahisar province. A total of 27 stool specimens were
collected from Anatolian buffaloes that showed clinical signs
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of disease (weakness, dehydration, vomiting, watery consis-
tency and yellow stool). The samples were collected with ste-
rile cotton swabs from the rectums of the animals. The fecal
samples were suspended at a ratio of 1/10 in phosphate-buf-
fered saline (PBS), which included 25,000 1U/ml penicillin
and 20 mg/ml streptomycin. All samples were centrifuged
at +4°C, 3000 rpm for 15 min. All supernatants were trans-
ferred into a sterile tube and stored at -802C until RT-PCR
assays were done.

RNA extraction and RT-PCR assays

The High Pure Viral RNA isolation kit (Roche. Cat. No:
11858874001, Mannheim, Germany) was used for RNA ext-
raction.

BRV

Dimethyl sulfoxide (0.8 pl), BRV forward and reverse pri-
mers (Table 1) (0.6 pl End-9 and 0.6 pl S-Beg) , were added
onto each of the 5 pl RNA extracts, and they were mixed with
a straw in order to homogenize. The mixture was incubated
at 94 oC for 5 min and then kept on ice. Following incubation,
10 pl 5X Flexi Green Buffer, 5 ul MgCl2 (25 mM), 1 pl ANTP,
1 pl Primer F (20 pmol), 1 pl Primer R (20pmol) (Table 1),
0.5 ul AMV, 0.5 pl RNasin, 0.5 pl Taq Polymerase ve 23.5 pl
ddH20 was treated with7 pl mixture (RNA and DMSO). The
mixture was then amplified at 42 2C for 60 min, 94°C for 3
min, 35 cycles of 1 min at 952C, 2 min at 552C, 1 min at 722C
and 10 min at 722C.

BCoV

For detection of BCoV RNA, cDNA samples were synthesized
from the isolated viral RNA by using Reverse Transcription
System synthesis kit (Promega A3500, USA). The cDNAs of
the samples (3 pl) were treated with the Master Mix mixture,
which included 5 pl 5X buffer green flexi color, 5 pl MgCl2
(25mM), 1 ul ANTP, 0.5 pl Primer F (50 pmol), 0.5 pl Primer
R (50 pmol) (Table 2), 0.5 ul Taq polymerase and 34.5 pl
ddH20. It was amplified at 94 2C for 3 min, at 94 2C for 1 min,
at 52 2C for 2 min, and at 722C for 1 min for 35 cycles, and at
729C for 7 min.

Table 1. The primer sets for Rotavirus (Chang et al 1997, Hasoksuz et al 2008)

Primers Primer Sequence Gene Product (bp)
S-Beg 5-GGC TTT AAA AGA GAG AAT TTC-3
End-9 5-GGT CAC ATC ATA CAA TTC TAA TCT AAG-3 VP7 1062
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Table 2. The primer sets for Coronavirus (Cho et al 2001)

Primers Primer Sequence Product
Gene
(bp)
NOF 5-GCA ATC CAG TAG TAG AGC GT-3
NOR 5-CTT AGT GGC ATC CTT GCC AA-3 N 730

Table 3. The RT-PCR and rapid tests results of BRV and BCoV in Anatolian water buffaloes

Analysis Method BRV BCoV
RT-PCR 62" 1b
Rapid Test 0 0

ab: Different letters in the same line are statistically significant with chi-square test (p<0.05). *: RT-PCR test results of BRV is statistically

different to rapid test with McNemar test (p<0.05). There is no statistically differences between RT-PCR and rapid tests for BCov.

Agarose gel electrophoresis

In order to display the amplification products, 1.5% agaro-
se gel containing ethidium bromide was prepared. The PCR
products were electrophoresed at 100 V for 30 to 45 min,
and the amplified DNA bands were visualized under UV light.

Rapid diagnostic test

In this study, we used the BoviD-5 Ag Rapid Diagnosis kit (Bi-
onote. Cat. No: RG13-02, Republic of Korea). We followed the
manufacturer’s protocol. In line with the procedure, first the
swab contaminated with the feces was placed in the solution
included in the kit during sampling and then homogenized.
One drop of the solution was then added into the arrays ac-
cording to the change of color. The presence of either BRV or
BCoV was interpreted as positive or negative.

Ethical approval

All procedures and animal care were in compliance with
the guidelines of the Selcuk University Veterinary Faculty
Ethics Committee (Ethical approval number 2020/07 on
16/01/2020).

Statistical analyses

The values were statistically tested using SPSS 22.0 (SPSS,
Inc., Chicago, IL, USA). Statistical significance between re-
sults of RT-PCR for BRV and BCoV were analyzed using the
chi-square test. RT-PCR and rapid test results for BRV and
BCoV were analyzed with the McNemar test . In all cases
were found significant (p<0.05).

Results

As a result of the study, 6 (22.2%) samples from 27 fecal
samples were observed to be as positive for BRV, whereas 1
(3.7%) fecal sample was positive for BCoV based on RT-PCR
assays. The results of the study are presented in Table 3.

On the other hand, all samples were also examined with the
BoviD-5 Ag Rapid Diagnosis kit, but no positive results were
detected.

The cumulative results of the fecal samples found to be BRV
and BCoV positive are presented in Table 3. According to
the RT-PCR results, the rapid test sensitivity and specificity
were determined as 0% and 100% respectively. In addition,
positive rates of BRV was statistically higher than BCoV rate
in analyzed samples (p<0,05). Also, there was a statistically
significant difference between RT-PCR and rapid test results
for BRV (p<0,05) but there was no differences between rapid
test and RT-PCR results for BCoV (p>0,05, Table 3).

Discussion

In ruminants, the etiology of diarrhea involves many factors,
such as bacteria (Escherichia coli, Salmonella spp., Clostri-
dium perfringens, Campylobacter jejuni, Chlamydia spp.),
viruses (rotavirus, coronavirus, adenovirus, parvovirus, ast-
rovirus, calicivirus, bovine viral diarrhea [BVDV]), parasites
(Cryptosporidium, Giardia), management, nutrition, and lack
of enzymes (Baljer et al 1989, De La Fuente et al 1998, Gul-
liksen et al 2009). BRV and BcoV are frequently detected in
ruminants with diarrhea (Abraham et al 1992, Athanassious
et al 1994, Gulliksen et al 2009, Coura et al 2015). In new-
born calves, diarrhea is usually caused by BRV and/or BcoV
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that remain in the feces for a long time and the addition of
new, contaminated animals to the herd (Garcia-Sanchez et al
1993, Gomez and Weese 2017).

In Turkey, Alkan (1998) reported 18% positivity for BCoV
and 53% positivity of BRV in the fecal samples from 81 calves
with diarrhea. Erdogan et al (2003) investigated the frequ-
ency of BRV and BcoV in the Kars region and found 19% BRV
and 1% BCoV antigen positivity with Enzyme-Linked Immu-
nosorbent Assay (ELISA) test in a group of 104 calves with
diarrhea. Hasoksuz et al (2005) detected BCoV in 13 (37.1%)
calves from a total of 35 calves aged 1-30 days. Gumusova
et al (2007) investigated antigen presence in the feces of
100 calves, regardless of diarrhea status, and detected 23%
BRV and 1% BCoV antigen positivity in their study. Cabalar
(2004) reported 17.97% BRV and 1.12% BCoV presence in
89 calves (aged 1-30 days) with diarrhea in the Van region.
Duman and Aycan (2010) studied BRV frequency in the Kon-
ya regionby using an ELISA test. They tested fecal samples
from diarrheal calves and detected 8.5% (9/106) as BRV po-
sitive. Yavru et al. (2016) 3500 cattle and their calves from
25 number of dairy farms 184 calves with diarrhoea and the-
ir dams (183) (22 - <6 age) were sampled for BCoV presence
by ELISA. 172 (93.99%) cows and 172 (93.99%) their calves
were found antibodies positive. The high levels of antibody
for BCoV were detected as 36.05 % in dams 6 years and older
ages. In the calves, antibody to BCoV were found at the hig-
hestlevel (25.26%) in the female calves =5 - <6 months ages.
BCoV antigen was detected in only faecal sample of a (0.54%)
calf. Uyunmaz Sakli etal (2019) detected 18 cases of BRV po-
sitive (18.75%) and 13 cases of BCoV positive (13.54%) in 96
cattle samples by the RT-PCR method in Turkey. BRV can be
more widespread than BCoV in the clinically ill animals and
it is compatible the results of current study.

For protection against BRV and BCoV infections, proper
management and nutrition, hygiene, colostrum and milk
supplementation of newborns, and vaccination programs
on infected farms are important. Coura et al (2015) were
carried out a study in Brazilian , which aimed to determine
enteropathogenic agents in a dairy herd with both healthy
and diarrheal calves.They reported that there was 68.6%
positivity for BCoV based on the SN-PCR method and 49.2%
positivity for Group A BRV based on the SS-PAGE method.
Coura et al (2015) indicated that enteropathogenic agents
causing diarrhea are more common in the first three weeks
of a calf’s life; thus, farmers and veterinarians must consi-
der biosecurity, immunity, better management, and animal
welfare in order to minimize the number of diarrheal calves.
Al Mawly et al (2015) investigated the enteropathogenic risk
factors in New Zealand dairy herds (n=97) using liquid, half
liquid, and hard fecal samples from 1283 cows and reported
that the most common agents in calves aged 9-21 days were
C. parvum, BRV, BCoV, or mixed infections. They also pointed
out that animals in open pens tended to have a higher ratio
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of liquid defecation compared to those housed in the barns.
They also concluded that lack of vaccinations, mastitis, anti-
biotic use, straw bedding, and gender (females) are impor-
tant factors contributing to decrease in the ratio of liquid
defecation.

The dams of the calves around the Afyonkarahisar region
of Turkey are usually vaccinated with commercial vaccines
against BRV/BCoV. However, the diarrheal calves were loca-
ted in the same areas with healthy calves, and as a result,
farmers usually complain about the spread of diarrhea to
the healthy calves and the death of those calves. The farmers
often rely on the symptomatic treatments of diarrhea in
order to save the herb but tend to avoid the vaccination of
pregnant cows with the prejudice that the vaccine would be
harmful to the fetus during pregnancy. Holstein breed cows
and calves were also present, and they were in close contact
with the water buffaloes on the farms which samples were
collected. Holstein cattle also had symptoms of diarrhea and
other gastrointestinal problems in sampled farms. However,
in this study presence of BRV and BCoV were not investiga-
ted in Holstein cattle.

In order to protect the newborns from the BRV and BCoV
infections, vaccinations of cow is crucially important. Pre-
vious studies reported that following the vaccination of a
cow, there is an increase in the serum antibody titer and a
decrease in the risk of contracting the disease for the cal-
ves born from these cows (Snodgrass 1982, Castrucci et al
1984, Kohara et al 1997, Kohara and Tsunemitsu 2000).
Moreover, the severity, duration, and outcome of the disease
in calves are improved with the use of vaccinations. Koha-
ra et al (1997) determined that cows vaccinated in Europe
with a commonly used commercial vaccine containing BRY,
BCoV, BPV, and K99 E. Coli had significantly increased serum
titer levels compared to nonvaccinated cows, and also had
much higher serum antibody titers even after 3 to 4 weeks
after birth than calves born to the nonvaccinated cows. In
the present study, the animals sampled were still young, and
the water buffaloes had already been vaccinated against BRV
and BCoV. Despite this, it is remarkable that six animals were
found to have BRV, and one animal had BCoV. Alkan et al
(2004), however, reported that the ratios of the calves to be
exposed to the disease were 30% and 54.5% regarding the
vaccinated and nonvaccinated cows, respectively. The 30%
ratio is important considering the fact that the cows were
vaccinated, and it could be suggested that these animals sha-
red areas with the Holstein cattle, which could have led to
infections caused by different types of the virus. However,
the researcher was not determined the viral types. Lu et al
(1994) reported that some differences in the P-serotype of
BRV caused cross-reactions, and when the cows were vac-
cinated with different P-serotypes, their calves could not
have enough protection from the maternal sources. Lu et al
(1994) explained that even though the BRV Lincoln strain
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(JG6: P1)-containing vaccines had been used for 20 years in
the United States, BRV infection was still present in the new-
borns possibly due to vaccine and field strain differences. Al-
kan et al (2010) collected samples from the different parts of
Turkey for genotyping with RT-PCR, and it was determined
that the ratios of G6 and P11 genotypes were 75% and 98%,
respectively. Therefore, the efficiency of commercial vaccines
used in our country must be determined with respect to vac-
cine and field strain differences.

In this study, specific primers for VP7 gene of Group A BRV
were used for the molecular diagnosis of BRV and BCoV in
the diarrheal fecal samples. In the BRV positive samples, gro-
up A cattle rotavirus was detected. The frequencies of G and
P-type rotavirus is expected to be high in the diarrheal calves
around the Afyonkarahisar region; howeverin this study se-
quence analysis was not carried out to determine the type of
BRV. In future studies it is important to include the genoty-
ping of G and P genes in the rotavirus-positive samples in
order to prevent the antigenic differences in the vaccination
programs in Turkey

Currently, molecular techniques, such as RT-PCR and qRT-
PCR, have almost replaced the other diagnostic methods in
terms of sensitivity and specificity (Slovis et al 2014). PCR
is used to detect viral nucleic acids by increasing their amo-
unts to quantifiable levels (Matson et al 1990). RT-PCR is a
method that employs specific primers for different types of
the virus for the molecular diagnosis and provides amplicons
for sequence analysis. (Gentsch et al 1992, Min et al 2006).
Alkan et al (2010) collected samples from different parts of
Turkey to be used for genotyping with RT-PCR and determi-
ned that the ratios of G6 and P11 genotypes were 75% and
98%), respectively. Izzo et al (2012) compared RT-PCR, ELISA,
and immunochromatographic tests for their efficiencies in
BRV detection and found 79%, 38%, and 35% positivity, res-
pectively. They explained the discrepancy among these tests
with the timing of sampling as the samples were collected at
the advanced stage of the disease when viral spread and par-
ticle levels were low. The working idea behind the fast immu-
nochromatographic testis to detect the virus by dropping the
sample on a strip that is conjugated with a specific antibody.
Therefore, it is appropriate to use this test when the virus
spread is at the highest level. Since the virus discharge dec-
reases by time, it is recommended to collect samples within
the 72 h after the beginning of the disease. However, the PCR
technique can detect the virus at very low levels. When the
virus level is low, rapid detection diagnostic kits have limi-
ted efficiency compared to RT-PCR. In this study, 230 water
buffalo were clinically examined for BRV and BCoV infecti-
ons based on signs characterized by weakness, dehydration,
vomiting, watery and yellow-colored feces. As the amount
of the virus decreases at the later stages of the disease, the
diagnosis may carry some risks and the disease can not be
appropriately identified. Another important issue with the

163

Bulut et al

disease is the presence of subclinical cases that appear to be
clinically healthy. This is a real risk that no veterinarian wo-
uld like to take, especially with respect to large size farms.
Therefore, molecular techniques, such as RT-PCR, may offer a
permanent solution for diagnosis such cases (Cho et al 2012)
It should be emphasized that accurately selected primers
and probes would allow for the detection of BRV and BCoV
by RT-PCR with high sensitivity and specificity.

Compared with RT-PCR, Klein et al 2009 found the sensiti-
vity of the rapid test kit for BRV as 71.9% and the specifi-
city for the same as 95.3%. In addition, comparing the com-
mercial rapid test kits with the PCR method, the sensitivity
of the rapid test kits has determined as 60% for BCoV, and
42.3% for BRV (Cho et al 2012). In this study, all samples
were also examined by rapid test kits, but no positive results
were detected. In recent years, thanks to rapid immunoch-
romatographic tests, which are more advantageous under
filed conditions, it has become possible to diagnose different
enteropathogens in the feces of calves in short time periods,
such as 10 to 15 min (Izzo et al 2012). These rapid test kits
are important in terms of determining the treatment process
and avoiding wrong antibiotic use, but the fact is that the use
of rapid detection test kits is unfortunately behind the desi-
red levels.

Conclusion

The sampled Anatolian water buffaloes were together on the
same farm with Holstein cows. They were fed together with
cows from the same feed sources and were interested by the
same animal careers and veterinarians. In conclusion, detec-
tion of BRV and BCoV in the water buffaloes that were obser-
ved in the dairy cows with diarrhea, it can be speculated that
the viral transmission occurred between water buffaloes and
diseased cattle by housing and feeding.
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